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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the active matrix type liquid 
crystal display device which satisfies a low-electric 
power consumption characteristic and high-image quality 
display characteristic and realizes driving with a low- 
image signal voltage. 

CONSTITUTION: This active matrix type liquid crystal 
display device has plural image signal lines, plural 
scanning signal lines, switching elements and pixel 
electrodes which are respectively arranged at the 
respective intersected points of these image signal lines 
and scanning signal lines and a counter electrode 
arranged to face the respective pixel electrodes via a 
liquid crystal layer. The above-mentioned display device 
executes AC, driving by subjecting the signal voltages 
supplied to the image signal lines to polarity inversion at 
every field. The one display field of the display device is 
constituted of the plural subHlelds 13 to 16 obtd. by 
executing interlaced scanning. The polarities of the 
image signal voltage are inverted every time the plural 

sub-fields 13 to 16 are sequentially displayed. In addition, the scanning is executed successively 
with the adjacent scanning lines. 
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Bo 

to ai^cai-rsc 

[00 0 1] 
20 [0 0 0 2] 

ii^gtfis mm<r>^m^ry^^t. mm<Dmmm 

^m^lc:M#0^^^L.XM^gBB^Hfc>ftf^mffi^, ffir 

30 mm (vcom) ttttiiittJ:. flwaiif««»«ffi»*iHi 

SS^t^ffiiav c om«i»lill8lw*l«SHfcaittRtelHlK 

* B aiSSl-'t ix-?tL»SK S tit v ^ 0 

40 [000 3] »^«F^*5V^-C, ^m/E^^^SS 

50 i7>f^l«SFfl (1H) asftifiU 3SMi®SI«ffio 




3 

^S) I^J:9iWlEiif*lc««f* s (»ttfSit, jSWHj^SS 
5o »^7>f ^K»lwj3*tS#»««FlB (ih) 

[0 0 0 4] z.(Dm&, ffiffiRteHUSKjai^x, 

«ffi^ttj&stt-5*a«ai«E (vcom) srsirEiir* 

[0 0 0 5] flMBT^x^:/^ h y **S«SA« 

mm. mm, ffin»m*fcv* 5 »*«:#-*- s 

ps) >- (ws) tc^^<fij^$n 

Xl^5 0 

[0 0 0 6] t^^>X\ Jfc«EW*i£t-*3^Xfi3\ JK** 

©tc2*J5X#£t>o<t UX, ?B»«;fcasifi:fcL*^J:3 
[0 0 0 7] r<o#£\ 6tftiw<aiii«fS-5-«ff«»** 

:7^-/wKRI£fgft^fT;bnx^6 0 s^m^ 
[0008] ^(DX ? ^ «Srt5H«aiofi:iii«««-«JEK 




(3) W¥6-2 2 2 3 3 0 
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6 0 

[0 0 0 9] COtelC. «*E«*HB»#**rB#L*: 
ttf^ «x.tf, #^BS6 2-2 1 8 9 4 3^ 

^0>»«W*M (1H) &*/h*fitt UT-t«)«E»f&wPfl 

&<nmfc-r s 5 J: 5 u 

ft W»tc J: S<£«;*jft:«:tt o X v ^ t <z>-0*> S 0 
[0 0 10] 

-fzxyizte&ox*^ i^y-f^^m^m (ih) 

[0 0 1 1 ] *3§Mtt, mrfEFnm&4rl&< t>^"Cfeo 
X, <£?B»«^««i:i*iiiSK*^4*ttS:»» 

40 ^ h y ^ ^I«4«**lt!lttt 5 r i *>6 0 

[0 0 12] 



(4) 



$fffl¥-6-2 2 2 3 3 0 



[0013] ffimmm&%m£;-tz>ti&\^ *m 

Uc# g 7 v^ffctfiB LsfeSEK J: 9 # e> *x Z>Wk 

[0 0 14] 

3SS:tT 5 ym&Zti^ti 1 o^-^^^ ^ K 

fit |toM7^f vHStf lwM7^ v*. **x 

(R<eHS*<&lf*:) ds*«lc(£«sn, # 
[0 0 15] ffi[|E#*DW*^aic:J:Htf, «»# 40 



[0016] :ofc^ *JE7>f v»j&s#<, 

[0 0 17] 

[0 018] mi ft. *^l^6T^f^^ hy 

[0 0 1 9] Ell tC^T. 1 te^tf-^-f 2f± 
ll«fS*7-f V, 3f4fKh7^^ (TFT) , 4 
ttW*. 5 tt3fej£fi-S§-«ffi«£®ji&, 6 

^ 9 ^mh^^a**^ i o te&mmmm&m 
^mss. 1 1 nmxm l^seiuk, i 2 ^nn^t-^ (x 

0^^^mt--r^fe^tc, *i7>fyi(DftH:i6*-efc 

[0020] it, *3t«*7-f v 1 fctjfesm^WEE 

«£[£]» 5 ^SJRStu W«fS-^7>f^ 2 

mU(D m t-BEH £ tbfcifc A Jf ^&4oTV^ 0 TFT3 

a«Bm£E#t»Ii]Ki 0lcSMKSixS o 7k^P«9«^A 
*«^?- 8 fmi4MtetHiK 7 £ fiWS U^^IhIK 1 1 
SiErasafS-g-A^*^ 9 ttSttRKIfililS 7 {c. 

Atftti^ 1 2 te®^m-^m/£3§£[e]&& 6 id-tn^eixsa* 

Six, »tfffi UfelElHlBg 1 ltt*36«-g-«ffi»*lB]i8 5 
ic, flittRtelUB 7 fili«{S-&«a£IS^IlIK 6 t #11 

'[oo2ii«< i H2fi, »i (Dmmm^^^x, m 

[0 0 2 2] B|2at/ia3i^*3V^-C, 13tt*l©t^ 
7 -f — KS^iilfffi. l3-llil#@io*iE7>fv % 
1 3-2tt 5#|0^7>f 13-37!;^13-4 




7 

7 j—juv&mMm. 14-Ili2#@(0*l7-Yy, 

1 4-2fi6#Sco^7-f 14-3M14-4 
131 0#@7!>3£1 4#l^$7^f V, 15fil3^)f 
^7^»^KS/tBI, 1 5- lfcfc3#B<7>£2E7>f 
>\ 1 5-2tt7#B0)jfeSE7-'f >\ 15-3M15 
-4«1 l#@Ml5f 1^7-f^ 16ttfg4 
(D-y-^y 4 —J^ K^^HniS, 1 6 - 1 (i4#g(D^S^ 
-fv, 1 6 - 2te8#@co^^-f V. 16-3M1 
6 -411 1 2#§7!>^1 6#@CD^S^>r V, 17121® 
4frS*«JE (VD) , 1 8f*#il«ffi«ffi (Vc o 
m) , 1 9 ttjfeacfS-g-WE (VG) T'&oT, ^r©4> 
X% 19-lttl#l©jfe«7>f^S:»*tSl#IO 
(VG 1) , 1 9- lfS2#P<Z>3£SE7>f 
vSrJgfig-r6 2#BOjfeaEiii««-&«JE (V G 2 ) , 1 
9-37^1 9-1 6li3#@Ml 6#g^^^>T 
V*»fiK-r5 3#e75^1 6#BO>3feaE«*WE (VG 
3MVG16) , 2 0 W:BHfc«-§-«JE (VD) 17© 
ir^— SEE, 2 1l*#ii«Bfl!JE (V c o m) 1 8 CD 

[0 0 2 3] £*T. IU17!;^I1I3^:^I^T, *jyfe#J© 

[0 0 2 4] «tt«Jl-S£-<tttf, J: S*3E^ 

fto^jfett, l*2E7>f v©»JRH#IW (1H) 

3-1 <h 2#a<Z)5fe3S7-f ^1 4- 1. £fcfi, 2#@ 
W*l7>fyi 4-1 t 3#@(Z)M7-fVl 5 — 
tc^v^xij^ft^-m/E (VD) 1 7ftt*#il«««ffi 

(vcom) i st^ffittsrstes-fr-cv^s^^v^-ca 

tf, K©(-lf««*«JE (VD) 17&t>* 

(Vcom) 18^)fiittS:EKS«Ct 

(VD) 1 7&7>**il®^S/E (Vcom) 1 8 *iS*« 
ted Lfcttffitw-T 6 £ ^ 6 0 
[0 0 2 5] IKft*^Ktt<0«fi6(co^Tt>. * 

(VD) 1 7Rr/*ii««mJE (Vc om) 1 

[0 0 2 6] i::^ *ISft«fi. »lt^7>f-^ 
K13(C*5V^. fkW^l/4#«BKll#@©*3£fi* 
9>fyitlf |«)3fefflSttE (VGl) 19-lS: 




(5) #il¥6-2 2 2 3 3 0 

8 

-^mm (vd) i7, »(Rj««ic:ftttttiD#ai««m£E 

(Vcom) 18S:flM6UX, 1 #S O^S^-f V 1 3 
- KDjfeaE&ffW jgK, l/4»ilBlC5#aa>3fe«« 
»7Y>ll:5tl<D*»gt«I (VG5) 19-5 
it Id, Mfc«»9-f v2^Blt<jE«tt 

©iij^fi-^mjE (vd) 17, ztftmm^m&vt&m 

IfiSE (Vcom) 18$:MIT, 5#B<7)*3lE7 
^Vl 3-2<DfetE*m\ *ft««<* l/4»irai- 

9#@(o*s^-^7^ vit-9#goo^sm^-mm (v 

10 G9) 1 9-9^^-reir^^iw, WflMf^7>f > 2 
(d[^C< JE^ttcoiij^fs-^mH (VD) 17, #ffi]«ffi 

(V c o m) 18ftfl9&lt, 
9#g0O^7-f >-l 3-3(7)^^^m\ &«<£>1/ 

4JBMl;il 3#g V'l I- l 3#@<£>jfe£ 

fittE (VG13) 19-13*Mt5ii:tl^ 

mrnm^^f >2{zmc<jEm^mmm^m& (v 

D) 1 7, »|Sl««^ft«tt<7)#a«ffiWE (Vc o 
m) 18^MLT, 1 3#g0O^S^-f VI 3-4© 
*3ES:tTV\ m 1 i^^^ 7 — >\> K 1 3 ©^iMHt^J* 
20 SttSo ft!-, ^2-^^^^-^Kl 4lc^oV^T^, jE 
«tt©Blte«-^«JE (VD) 1 7 £*ffitt<Z>#i§«ffi« 
JE (Vcom) 1 8timfa£tlZ>ttt>V{Z, ASttOpf 
«flr-s§-«£ (VD) 1 7 tjEffiffi<Z>#ii«;ffiflJE (Vc 
om) 1 8^«*&Stt5^*l»lttf. ffifa©Kl*^7 
>f-^Kl 3^*3JtSttf^i:pa«©ftf^dSfTfcn. IB2 
f-^^^-yv K l 4<oa^H»^?gfiKSixSo 'IB 
3MS4t^7^-/l/Kl 5, 1 6 (C^oV^Xfi, 
m SlWl2fy7^-/^Kl3, 14iC*5ttS 

30 K15, 1 6 0«^iirtt^^$tt. -€:tt?>JBl75^JB 
4t^7^-/WKl 3M1 6©^^t-J: t> 1 ^ — 

[0 0 2 7] LT, MIS 17>f KfcUBK 1 7 
/l^ KtC^oV^T^, ^ffclftlCM&ft^m/E (VD) 1 
7^^iim^fflEE (Vcom) 1 8©«ttaSRteSix"C 
^6t>©©, ffllE7>f — K{c*3Jt5»fti:^< 

[0 0 2 8] «±<DJ:5tw s *IB6«tS. 
(VG1MVG16) 19-1M19-16IIJ;6 
40 1#IM1 6#g^t7>f>l 3-1M1 6-4 

(VG 1MVG 16) 19 - 175^1 9-1 6 <DW& 
KlfftC^^T, (VD) 1 KDW&MFF 

[00 2 9] r©fcA6, #HS6«-Cfct. iftt6^l7 




(6) 
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[0030] m&m^miz (v 

D) 1 7 ^^iim^m/E (V c o m) 18 <D«ttR<Eja 

[0031] a«ro«fi*^iSH^*^ ,? *^ 

7>f ^KCB«ilw»^6iififc«*«E (vd) ni* 
iia^mJE (Vc om) 1 8 0«ttRC«»l^it**>*: 

[0 0 3 2] S^T, H4fls *!81fi«t-*5*t^^^ ^ 

[0 0 3 3] BI4(C*5V>X. 2 2tt^y y^filc»8t»"e 

1) (C*5tt6^y 2 2-2ttflftia*fi7 

^ (LI) K:R«L*:jfe3£? > f>' (L2) lC*3Jt6 7 

yy^»»». 2 2-3n*jasttfc^y 

[0 0 3 4] -fete. T^^:^ h!J 

d) ni:su, mm^mm^ti^^mmmmf^ (v 

com) 1 8<DHl»lR3e^>f 5 y?&mZ>t. 
flE (VD) 1 7 0«ttdSjEA»WCfcofci: 

[0 0 3 5] ^HJfiWld^V^-Ct. W^coj: 

»«»lc*fci:#iwr4»Srt-S3feaE9>f V (LI, L 
2) tc^v^XH14^^$nfci; 2 
2-1, 22-2i45, Jtro«»!ll2 7>f-yvK»i: 

r<£>#£\ »«i-6**7>f^ ( L 1 >. L 
2) W7y!X*a»8*2 2-U 2 2 - 2 *SjJ!«ttU 

ip*>, i8t^2^7^fy ai, L2) tca-rsH 

mt^MJZ (VD) 1 7(0«/5 5 ^X*$)oT, d>0. 
-tHfcWffi (VD) 17««fc5i:l(^ M1B2 
^7^y (LI, L2) B^)ttffiil8 0Ki:SSt 
titf, ^aHStfBSfea 5 1 8 0K(c/«ctbtf«llB7 y s^*fiK5> 

»22-K 2 2- 2*ffill(-^-Y^"fe/ve*Sfc ; 

[0 0 3 6] rCK^T, ;£IIJfe#]<oJ; 5 7^V 

>fy (l 1 , L2) tCiE«tti:ft«ttOliF«««-«ffi 
(VD) 1 7dsra«Fl-Sl*0Sib5wi:* s 4v^«>. »ft 




Mf6-2 2 2 3 30 

10 

t52o^S7-f^ (LI, L2) ma>flr«^J&S 1 8 
Oftfcfc 6 -&**2 2-3<£>£5l^9 L 

^l8 0gi:i£^<J:5(^ot, ^K2 2-3t^ 

[0 0 3 7] L^L^^fb, »«+5 2oiZ)*3C7>r^ 
(LI, L2) ilJ:6 7 1 JyM^ d rt^/V^II 

^SM*fl£JB-*--& t # ^-K»4W«EiT-*S 4 0 7!; 
I5 0cml:^^li. l^y^r^^ttf^^ct^lm 

[0 0 3 8] ^oT, a*ro*ft**36lliC*3»tai* 
>"O(|@^0. 2mmM0. 4 mm§l'Cfc6C 
t^e>, ^-f-6**^^^^>'^l^ D ^^^ L '' C 
20 HBRraStt^li^*^ (VD) 1 7&SMW1-££, 
7y ;/*j«»ds**.6»*^C5<o-e, 7y^©» 

^SrB&Jh-rsl-fl, ■WH'63feaE7>f ^ (LI, L 2) 
^ov^TSvM-^^M^m-^mJE (VD) 17&B3 

ani-s 1 ttu:. wbh-s**^^ (li, L2) m 

[0 0 3 9]&^ BlStt, t^^-zV'KSftJft 
30 *Srl 0 0 0^^ Lfcfc#<aWtt*^1-fc0)-e*>£o 

[0 0 4 0] mst-^v^r, 2 3»7y y*3Sffi»ffi, 

2 4 f* 1 ^J11RR#M««=* 2 5 
[0 0 4 1] *Ka*^SKlwi3V^7>f ^RKIMbSrfT 
»dSR«>e>ix. 7yy*36*«H42 3il7>f^a« 

40 »«*Six6t>WC*>o-C, »»i"S*«7>f ^IB<0? 

fc££, 0 1 £ n k(Dm&M. 8 1 = *- (2 7c/n) 

X, 7yy*Srfi»*«-i:^2>o 
[0 0 4 2] L^L^/5 s e>, JKAS*3£BK*5^*tte* 

(VD) 1 7 <Dffitt<Z)S<EWBR*-x WEflffi (VD) 

^ _ /v k«fW(-s<jv^-c 1 Ie&h ><Dmm.^m 2 4 £ 

50 #^LT^<5fc£>, ty7^-^KSn^AlX17 




(7) 

11 

*-/uK»Hrtfc*tt*Wfc«*WE (VD) l7< °& 

# l 0 0 Olc/j:-6ooT\ -t<0£#<0#3*ftl ^0)3! 

— /v KK9d s l ) l-Jt-^T l/3gfi:»t^)^t', m 
«9t«E (VD) 1 7^Hl*Pi*B* s <fi<*9a^6w 

lifeS^-fyfelwlttfitfltt (VD) 17©fflt 

^ste^s^** 5 ***^ a 5 iw**-rte<z> 1 7>r ^ 

[0 0 4 3] — #II*MW\ t^7>f-/vK8n«: 

£9. -fttttc^y y*3fiK»tt2 3dSft^*HS 0 
[0 0 4 4] Sf 0 ^gI^iSI^H H!5tc 

i-6^T% 7'J y#3fiK1*tt2 3^«*BlwJi*U*V^ 

[0 0 4 5] 1 7>f >-oa«»IB2 4tdOt^T 

l/4^T^«]^^#^^M^UV^m^#^n5 0 

[0046] men, &mmm\z.&.m£tiz>it&fi* 

[0 0 4 7] El6tCioV^X> 2 6H»a^K11. 2 7 
V (PC) ^fc(i^-^^X-'>3 ^ (WS) , 3 

(cpu) . 3 mm^mmm^^y . 3 
2ttw«7 f --*ei£88. 3 3 \rzmmm^Ax*»mtB%r& 




^^6-2 2 2 3 3 0 
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[0 0 4 8] ^tX, «*«^3SB 2 6 tt, W«*^S: 
=fT5«^*^'2 It, JRUfcSUfefilelKl 1 WjfeSEKS 

(PC) ^fc^y-^^^-^a^ (WS) 2 9tt, C 

p u 3 o t , &mmm&* ^ y 3 1 
mm&fzy 3 in cpu3o<7>wj«ot>^(-> 

Ie3B7 hT K^*WJ«I§J&2 8tw*ft*h,««-f 6«fc ? 

[0 0 4 9] r^)JS*^ifiBK»V^x^*3V^. * 
tfS UjfeSSrff 5 t-tt, T K u^..SJ».lHiaS 2 8 tw Jt &m 

^su^smssi loffliwiwjn^, ^y^ (pc) * 

fcll!7-^f-'>3> (WS) 2 9 IC^/^^tl/c^TF 

ffiiftt^^y 3 1 ^ltm^6I§t-^^7^ 

20 t2 6«*tt±/^3>'(PC) ^7-^^f"^3y 
(WS) 2 9iJOV^ti^ 7^TF^i)f« 

(eliS2 8S:*«§-frSi^** s fcSo ttS*^ 
SSB2 6fi3\ ^y^>- (PC) -^17 — ^^^ — -Va ^ 

(ws) 2 9f}^mm.mmm^^nmm^r, 

H\ S^*/V2 7©#tS7^y«:«^aL*Stt 

30 [0 0 5 0] 18 7 ft, «-TFT^n«i$n 

bfc*ISMl-J:S*Sft*^Sfi«^*2^*lft«*^ffi 

[0 0 5 1] ia7&t/H8(w*5V>-C. 3 4li«ll*i* 
3 5 ttjfeSEW (VG) tfcot, J£<D^X\ 

3 5 - 1 n i # b ^**«*9>f ^ic#Mesns i #b 

cO^»f^-m/£ (VGi) . 3 5-2tti +4#B0>* 
40 JE«*7>f ^^«»*ttS i +4#Ba?*S«*«E 
(VG i +4) . 3 6(i^^fS-^-m/Ecoirv^-mm 
(VGc) X£>t>. -t^flft^ IE! 1 $ titcffif&tg^ t 

[0 0 5 2] -tLX. 4*ftSF**T-3 4tt. ^~ h«H 
ds i * @ OjfeaE«*7^ >- 1 icSNKSixfcT F T 3 tc*3 

50 Tfc. |p]«OSjR*SJicSixXV^So 
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[0053] ^f-^^-r-^KStw, mm 

iB^mJ£ (VD) 1 7 Rtf*ii«««JE (Vc o m) 1 
8<offitt&*ft*ft*Kte$*S^tt* JBl^HJfiWirlRl 
i:-C*)-6ds, *:tit>ffi&im%-m& (VD) l7&l/*ii 
SfiliE (Vcom) 1 8(Dm&<D5Lfeh k tJd. 
3lE«#7-f VH-«J&*tt5jfeaE««-WBE (VG) Offi 
^^r^iimffiSffi (Vcom) 18 co^l-^^X^ 

(VG) £^<D-tr^*-®J£ (VGc) 3 6 «t 

Ki^Tte, |P]D<3fe3»a^SJE (VG) £r^Oir^* 
(VGc) 3 6 X *9 .fcjEffiteK:** <fc 7 Id U £Jl 

[0 0 54] ^IX, i#g^^^^£iltR1-£7£ 
(VG i ) 35-1, i+4#BO*aE7>T 
^Sr»^i-5*S««-«ffi (VGi+4) 35-2f 
tt. ffilB«tt* 5 3SS(-K<E-rS3fe3S«-»«BE (VG) id 
fiSS*xTSMiDS^'5^*l»rt'tf. ®«{§-5§-m/£ (V 

D) 17ftt/*Mffiiff (Vcom) 18(?Dtt#&cO^ 

[0055] ^(Dkotmm'&mm^z 4<omm. & 

t>\ *3K«*«JE (VG) 3 5 <Z>flH4R<Emft;#5*;*SS 

ffl-rtttfx *iimsmm (vcom) is«^e 

(dj:9. #W*4 0»r^««fflS(caiip$tt5«EEdSgE-ft: 
Lfc^Utfc. H«<Ojfe*«-3-«JE (VG) 3 5tf>fe& 

iiE(vcom) i s^ttttcoste^o-cas^i'. 

*ld s BftfB-SI-WE (VD) 17W^ftStSWT, 
#Hl3ll4{c:*5l^filJ«fS*«ffi (VD) 17KIEIX 

[0 0 5 6] ttgb&AiR^ 3 4 <Z>«jftfljfr ^ L"C 

[0 0 5 7] *HJ6WldJ:ntfs T^r^"7hy^^ 
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[0062] ^v>t, en i«, m^^mmm^m^ 



(9) 



^i?6-2 2 2 3 3 0 



15 



16 



[006 3] iii iwjsv^x, 4 2 fi^-f y -o*> 
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[0 0 6 6] XLmnisXTMZktlfc 7^^^y4 
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[0 0 6 71 JR<. 01 2H, *^^r^r^7 h 
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If @M3#g^)^7^^ 44fll2Wt^7^ 
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[0 0 7 3] Ell 4ic3o^-C. 4 8 I1JS 3 a>S&fiWd;i3 
y -x^SftJKWttSr^-to 

[0 0 7 4] HI 1 4 (C^-T <t 5 tw, ^3 OH16«&t/» 

4 0DH^ji-^ov^-ct>, ^yy^sftfttt. /V 
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